We synthesized a quasi-two-dimensional distorted triangular lattice antiferromagnet Ca 3 CoNb 2 O 9 , in which the effective spin of Co 2+ is 1/2 at low temperatures, whose magnetic properties were studied by dc susceptibility and magnetization techniques. The x-ray diffraction confirms the quality of our powder samples. The large Weiss constant θ CW ∼ −55 K and the low Neel temperature(T N ∼ 1.45 K) give a frustration factor f (=| θ CW /T N |) ≈ 38, suggesting that Ca 3 CoNb 2 O 9 resides in strong frustration regime. Slightly below T N , deviation between the susceptibility data under zero-field cooling (ZFC) and field cooling (FC) is observed. A new magnetic state with 1/3 of the saturate magnetization M s is suggested in the magnetization curve at 0.46 K. Our study indicates that Ca 3 CoNb 2 O 9 is an interesting material to investigate magnetism in triangular lattice antiferromagnets with weak anisotropy.
I. INTRODUCTION
Geometrically frustrated classical/quantum magnets, in which the simultaneous minimization of local interaction energies cannot compromise with lattice geometry, have attracted a lot research interest in condensed matter physics due to their novel magnetic orders and exotic excitations [1] [2] [3] . The two dimension (2D) triangular-lattice Heisenberg antiferromagnet (TLHAF) is a paradigmatic example of frustrated magnet. Theoretical studies have reached a consensus that the ground state of the regular TLHAF with S=1/2 selects the 120
• non-collinear structure in the absence of field, which is similar to classical
Heisenberg model [4] [5] [6] . While under external field, the quantum fluctuations can stabilize a novel up-up-down quantum state, with a corresponding 1/3 plateau in the magnetization process [7] [8] [9] [10] [11] . This model has given an excellent description on the magnetism of compounds such as Ba Recently, a new DTLAF material Ca 3 CoNb 2 O 9 was reported, whose structure was determined by neutron powder diffraction 17 , but its magnetism has not been studied yet. As shown in Fig. 1 (a), Ca 3 CoNb 2 O 9 crystallizes in monoclinic structure (space group P 2 1 /c).
There are two inequivalent Co 2+ ions coordinated in two kinds of twisted CoO 6 octahedra which are shown by an enlarged view [see Fig. 1 TLAFM system with spatial anisotropy and DM interactions. In this work, we report our magnetization studies on Ca 3 CoNb 2 O 9 . We find strong frustration and the existence of long-range order antiferromagnetism(LROAFM) at very low temperatures in this system.
II. MATERIALS AND METHODS
We synthesized polycrystalline samples of Ca 3 CoNb 2 O 9 by a standard solid state reaction method. CaCO 3 (5N Alfa), CoO (>3N Alfa) and Nb 2 O 5 (4N Alfa) powders with stoichiometric ratio were ground sufficiently and pressed into pellets. After sintering in air at 850
• C for 10 hours, the pellets were then calcined at 1200 The difference curve is also presented as the black solid line.
measurement system (Quantum Design MPMS) with a 3 He insert at McMaster University.
III. RESULTS
The XRD patterns of polycrystalline Ca 3 CoNb 2 O 9 samples are presented in Fig The magnetically ordered ground states were expected for the insulating triangular lattice antiferromagnets, including isotropic Heisenberg 14 , XXZ [21] and distorted 11 models. Experimentally, almost all triangular antiferromagnets have been found with LROAFM at low temperatures, except κ-(BEDT-TTF) 2 Cu 2 (CN) 3 , which is probably closer to a Hubbard model 21 . Therefore, the LROAFM state is natural for our triangular lattice antiferromag- The deviation between ZFC and FC susceptibility data at low measurement fields 6 was reported in some spin-canted antiferromagnets. To investigate the evolution of magnetism with external field in Ca 3 CoNb 2 O 9 , the dc magnetization was measured at 0.46 K [Fig. 5 ]. The magnetization increases linearly with field and then changes slope around 6 T, which corresponds to a crossover from a long- 
